Background: Suicide among physicians is a serious public health issue, with an extremely complex and multifactorial behavior. Aim: The aim of this study was to use the theme "Suicide among Physicians" to exemplify the analysis of methodological similarities between the scientific content available at MEDLINE and BVS databases, as scientific research tools. Methods: This is a systematic review with metanalysis. The following combinations of keywords were used for data search in the referred databases: "suicide" AND "physicians" AND "public heath". Results: Three hundred and thirteen publications were identified, but only 16 studies were chosen. Great association was found between MEDLINE and BVS databases and the Odds Ratio regarding the theme: "Suicide among physicians". Conclusions: Considering the similarities found in the utilization of the two analyzed databases, it was possible to identify that suicide among physicians is associated with the exercise of an important professional role in the society and in the workplace. With regard to scientific information, the p-value-obtained value (<0.05) seems to be staHow to cite this paper: Damasceno, K.S., de Sousa Barbosa, É., Pimentel, J.V.C., Teixeira Júnior, A.G., de Meneses, A.C.P., Gonçalves Júnior, J., de Sousa, D.F., da Costa Lima, P.S., Sales, I.B., Gouveia, A.S., Biruel, E.P., Neto, M.L.R. and do Nascimento, 
Introduction
Around 1 million deaths by suicide are registered every year-17% of them are related to Indians and 14% happen in developed countries [1] [2] [3] .
However, the rate of suicide is not homogenous in all countries [4] [5] . Physicians usually commit suicide in higher frequency compared to the general population [6] [7] [8] . Thus, the decrease of suicide mortality among physicians should be the main purpose of this working class to change this situation [8] .
Hence, these professionals have 2.5 times higher chances of committing suicide than the active population [5] [9] . Since suicidal ideation is another risk factor for suicide, prevention actions aiming to avoid these thoughts and suicide itself have great importance not only for these physicians, but also for the entire workgroup [8] [10] [11] [12] .
Furthermore, mental health studies including Medicine students point out high levels of depression, anxiety, and Burnout Syndrome. Nevertheless, these studies about suicide and mental health risk factors among active male physicians are rare [13] [14] [15] . Additionally, expressive levels of psychic suffering were found among physicians who committed suicide [15] [16] [17] .
Therefore, more pieces of information about suicide among health professionals are necessary in most of the known sources. Such information could be used to monitor the risk of suicide, to define the concomitant risk factors for self-mutilation in medical population, or to help analyze mental health factors that contribute to physicians' suicide [15] [18] .
Thus, we aim at exemplifying the research of such theme, "Suicide among Physicians," and its correlation with the available scientific content regarding Health Sciences in the main electronic bibliographic databases of open access to the full text content. This is done through the Brazilian Department of Health, which is named Biblioteca Virtual em Saúde-BVS/BIREME, in Brazil, and the US National Library of Medicine, also known as MEDLINE/PubMed, in the USA.
Methods
This is a systematic review with metanalysis following Cochrane Handbook [39] and Meta-Analyzes (PRISMA) [40] guidelines recommendations for conduction of both the systematic review and the metanalysis (Figure 1 ). Previously chosen inclusion/exclusion criteria were adopted to select the sample in the MEDLINE/ PubMed and BVS/BIREME databases, since they are the object of this study.
The search was conducted from January 1, 1996 to August 26, 2016 by means of the keywords found in DeCS/MeSH: "suicide", "physicians" and "public health". Data screening applied combinations and gray literature, as follows: #1. Throughout the process of study selection, two reviewers worked independently and analyzed the studies to be included. When occurred disagreement between them, a third reviewer was used to make the final assessment on the inclusion or non-inclusion of the study. The entire content of chosen studies was analyzed.
Results
Based on research strategy, 282 publications were identified at MEDLINE and 31 at BVS, resulting in 313 publications; however, after undergoing the criteria and analyses of eligibility, 16 studies remained (Table 1 ). The repeated articles were computed only once in the final counting.
Based on the joined analysis of all articles submitted to the test, a combined Odds Ratio value of 1.85 CI (1.83 -1.87) was found. It shows the association of MEDLINE database with BVS database and the Odds Ratio regarding the suicide theme among medical professionals. The obtained p-value (<0.05) was statistically significant for the analyzed datum. The joined analysis of the included studies was made (Figure 2 ). Interpreting the figure below, each group of studies is represented with a line. Depression, anxiety, interpersonal problems, self-esteem and work-related issues were the most prevalent. Physicians show high levels of distress that reflect in the significant proportion of those who were at some risk of suicide; however, low rates of severe psychiatric illness were found.
MEDLINE/ PubMed
The study presents a number of limitations in so far as it has no control group and clients referred themselves to the service (although they were often strongly encouraged to do so).
Continued
Hawton The increased risks of accidental poisoning in male physicians, and of suicide in female physicians, are of concern, better prevention measures are therefore necessary.
MEDLINE/ PubMed
With some few exceptions, there were small pieces of evidence to suggest that any of the analyzed specialties experienced higher or lower mortality rates than those of other male or female physicians. 
Discussion

Database Comparison
The scientific information available in electronic bibliographic databases with open access to references and full texts has been a well-known tool of support to make clinical decisions, and also in the constant search to update and qualify health professionals [37] . 
Introduction
Health professionals have high performance expectations. Job positions in these areas are necessarily stressful, which might lead to adverse effects on health [21] .
Indeed, the healthy worker's effect refers to a consistent trend of the active employee in having a lower mortality rate than the general population due to selection effects [8] [25] , suicide and suicidal thoughts are significantly more common among physicians, as well as burnout and other signs of psychic suffering. Mortality rate by almost all causes of death, except suicide, is however lower for physicians than for the general audience [8] [26], which is in agreement with the healthy worker's effect [8] .
In addition, precipitating factors are comprised of reduction of the risk of a recent loss or crisis and increase of risk of a job problem that might reflect the experience of a physician in dealing with death and loss, but inability of dealing with problems related with a physician's identity. Medical self-identification is centered many times on the professional role, which can pass through job aspects and their lives at home. For someone whose job helps defining and identifying his/her personal and professional profile, crisis in a job situation can make him/her feel more threatened than for someone whose personal identity depended less on job satisfaction [15] .
Although speculative, medical suicide rate is believed to be higher than the reported rate, since it can be poorly codified in death certificates, sometimes deliberately. For instance, a death can be notified as an accidental overdose of a distracting prescription drug or medicine, instead of a purposeful overdosing [15] .
Under these circumstances, the study of Jiao Y and collaborators compared the points of view of members from a community to psychiatrists' in Shanghai, China, regarding the posture of these populations before suicide. They found that although physicians considered suicide as a preventable worldwide public health social issue, they had stigmatized views about the suicidal patient and comprehended such patient less with lower sympathy. Even after filtering sociodemographic characteristics, the analysis remained significant [27] .
Epidemiology
In a certain article, only 14.9% of the responders were satisfied or very satisfied with their jobs, whereas 52.5% were dissatisfied or very dissatisfied with their jobs. Almost a tenth of the physicians had had suicidal thoughts, although none had tried committing suicide [28] .
Furthermore, physicians, other university graduates and human services professionals presented a lower rate and decrease of mortality compared with the general population [26] . Therefore, regarding specific causes of death, physicians had a higher mortality suicide rate than the general population [26] .
In another study, there were 17 defined and 15 possible suicides. Among the 17 defined cases, 16 were of the male gender. 70.6% of these individuals died at the age of 40 and other 11.8% were 51 to 64 years old when they died. Only 17.6% of the subjects were aged ≤40 years when they died. Among the cases of defined suicide [29] , the most frequent suicide methods were hanging/asphyxia (n = 5, 29.4%), vegetal charcoal burning (n = 5, 29.4%), and drug poisoning (n = 5, 23.5%).
Thus, results showed a consistent increase of suicide mortality with a standardized mortality ratio around 1.65, mainly due to the excessive number of suicides by poisoning [30] . Suicide verdicts had been provided by 87% of the remaining 223 physicians and open verdicts by 13% of them [31] . A cohort study identified that therapists considered 42% of the physicians at risk [21] .
Responders showing the highest burnout rates were younger physicians that had worked for about 8.5 years, period in which they were still taking or had just concluded training with specialists [28] . These young physicians, with moderate experience and who needed to work during shifts, seemed more vulnerable [28] . Thereby, physicians who committed suicide had higher chances of being 40 years old, of serving the community and of living in urban areas. Additionally, a study found a predominance of medical suicide among physicians serving the community [29] .
Another study has showed that no specific cause was highlighted for female death, only suicide. In general, mortality rate indices were quite similar for men and women. This indicates that educational level and health behavior explain differences in mortality rather than gender, with exception of specific genderrelated illnesses [26] .
Although the suicide rate of white women was only around half of the high rate compared to their male colleagues, such rate was approximately twice higher than the normal working population [32] . These female physicians had a Suicide Rates Ratio (SRR) of 52.10 compared with working professionals, which was still statistically high [32] .
Female physicians presented higher suicide rates than the standard population in almost all age groups, and the elevations were statistically significant in some cases. The high amount of suicide rate for females also increased with age (p = 50.015) [32] . The suicide rate for females was higher than that for the active female population from the USA [32] .
Besides, there was a strong trend of suicide rate increase for male physicians with age increase [32] . This is important because some studies indicate that white male physicians > 45 years have higher rates of suicide, whereas those aged 45 or less present decreased ones [32] .
The female physicians' suicide ratio is another remarkable finding. Women comprised around 13.2% of the total sample and 24% of the suicide death group; thus, they are represented in the suicide group (p = 0.02). This result does not reflect the suicide rate of the Brazilian population, in which males are 2.3 to 4.0 times at higher risk [5] .
Nevertheless, with regard to the psychiatry service, there is a quite similar amount of male and female physicians in general, and no differences were found in the degree of morbidity [21] . There was no difference in gender distribution in the two verdict categories [31] . The youngest age range of both genders presented relatively high rates [31] . The largest group of physicians was comprised of specialists with medical registration (residents), who were concluding their under graduation course; therefore, they were looking for consultant positions (specialist staff), and there was a significant number of new consultants [21] .
The main exception to the low mortality rate among female physicians was almost twice higher than mortality rate due to injuries and poisoning. This was mainly attributed to an excessive amount of suicides, mainly of female anesthetists [33] . It has been found that mortality rates in male specialist physicians were also lower in men from the I social class [33] , considered "High-Level Professionals and business workers".
Agreeing these ideas, one of the most stressful moments for residents is the transition from being resident to being completely responsible [21] . Most of the responders had concluded their graduation tests, academic performance was therefore not compromised [21] .
Four specialties presented significantly higher suicide rates than the general medicine, as follows by order of risk: community health, anesthesiology, psychiatry, and general practice. The pattern of suicide rates by gender and time period was similar in almost all specialties, but the community health that had a male rate of 12.3 times higher than women [31] . Psychiatrists showed a significantly higher global mortality rate compared to all the other specialized physicians, with significant high rates of poisoning, for instance [33] .
The total suicide mortality rate was significantly increased. An increase of suicide frequency by poisoning was a common characteristic seen in all subgroups, especially among male members of the Association of Specialist Physicians (AMS, acronym in Portuguese) and of the Organization of Practicing Physicians (OGP). Physicians presented an increase in the number of accidents and suicides by poisoning, as well as by other methods [30] . However, Siu, Yuen and Cheung, 2012, after analyzing 226 questionnaires applied to physicians enrolled in the Hong Kong Public Doctors' Association, observed that higher levels of physical and emotional burnout were associated with early age, less working experience, need of job shift changes, less children, and lower physical workout [28] . In compliance with the outcomes of this study, Dyrbye and collaborators (2014) showed that depressing symptoms, as well as general burnout, depersonalization and intense fatigue were more commonly found among Medicine students and residents compared with the general prevalence rates of these symptoms in the North-American population of the same age, which decreased after development in the professional career stages [34] .
Risk Factors
This result is similar to what was seen by Eneroth M and collaborators, 2014, who also pointed out as causes of suicidal ideation: job concern, frequent meetings to discuss experiences and demands, sick presenteeism and job disengage-
Carpenter L, Swerdlow A and Fear N, 1997, showed that adverse job conditions with long working hours and task overload are also important in this condition, since they have a direct impact on the professional's job quality [33] . The amount of hours spent by a medical professional for the genesis of this situation is around 56, in a way that burnout among physicians is possibly related to a wide interaction of factors, including physical exhaustion, too many shifts, unhealthy working positions and unhealthy sleep patterns [28] . Additionally, the combination of extenuating working conditions and possible selection of subjects with particular personality marks might contribute to high risks of suicide among physicians [15] [20] [30] . Siu, Yuen and Cheung, 2012, reported that physical exercises and colleagues' social support were not considered factors of burnout relief [28] , and the culture the physicians undergone did not have so much importance as a risk factor for the genesis of suicidal thoughts [20] .
In general, inappropriate handling, increase of work-related issues and stress seem to be risk factors, which can be the key to decrease deaths by suicide among physicians when dealt correctly [5] . This can also be done through the positive influence on the job environment, with leaders able to teach and ask correctly for such physicians, since these influences were considered to have a positive impact on the resident's professional and personal lives [8] (Figure 3 
Impact on Public Health and on the Individual's Professional Health
Several analyzed studies indicate that suicide among physicians, as well as actions that resulted in this condition, was harmful not only to the career of the professional facing this situation, but also to the provision of health to the general population [5] [28].
Gold K, Sen A and Schwenk T, 2012, approach that the physician's self-identity is almost always focused on his/her professional role, which has a result in his/her working and personal life. Thus, a crisis at work could be more threatening to a physician than to those whose personal identity is less dependent on job satisfaction [15] .
Measures to Be Implemented-Family-Seek Support
Several measures can be taken to avoid conditions that lead to the practice of suicide among physicians, such as: initiatives to decrease workload-related stress, provide job prestige and supply good practices of job safety are viable choices [26] , since job satisfaction becomes a need [28] . Hence, building connection networks and promoting mutual support among physicians in the community are essential to the medical professional's welfare [29] . There must be strategies focused on improving inter-professional relations, as well as encouraging physicians to seek help in the event of depression, burnout or other emotional/mental issue [29] .
In addition, some studies indicate an association between being single and/or divorced with suicide, which shows the role of family support in detecting and treating predispositions to such practice. We also known that compared to the general population with the same cause of death, physicians who committed suicide have a higher incidence of mental illnesses associated with working issues [28] . However, other studies observed that only the factor "amount of children" is related to suicide, and the physician's age or marital status had no importance.
All the same, this relevance was noticed only among resident male physicians.
We assumed that family support, whether from a companion or children or other person who provides emotional support, might be important in the prevention of such problem [8] .
Furthermore, another factor of concern is the poor seek of support by medical professionals. The depression-related stigma and lack of knowledge about it hinder millions of people of seeking proper medical support in the correct time period, which result in stress and burnout, as well as in high mortality and morbidity rates, since it not only affects the person committing suicide, but also his/her family.
Although the mental illness-related stigma is usual, it is more frequently seen in developing and underdeveloped countries [3] . A study found three workrelated characteristics that are also related to the fact of not seeking help for depression: being currently involved in a medical research, being a surgeon and working at night shifts. On the other hand, no significant associations between seeking help and conflict of job functions, job and family conflicts, long working hours and, even, illness were found [35] . For a better understanding on this subject, knowledge on how to develop a healthy lifestyle and the elimination of risk factors are necessary, which might explain the mortality patterns among physicians by suicide [26] .
Another study showed that physicians use higher rates of anti-psychotic, benzodiazepines and barbiturates. A physician can get these medicines more easily. Additionally, suicide attempts by overdose in these people are considered less prevalent than by fire gun or hanging. Nonetheless, among physicians who know about the toxicological effects and doses for specific medications, an overdose can represent a greater risk [15] . This reinforces the idea of improving welfare in all career phases as a need [34] . Resident male physicians mostly need support, because they have more difficulties in discussing this kind of problem openly. Thus, individual talks might be more advantageous to them [8] .
Thus, despite many factors that contribute to suicide among physicians, a study found that poor working conditions of many of these professionals and unusual routine to which they undergo are the greatest reasons for mental illnesses and other disorders that might result in suicide [20] . A possible strategy to decrease suicide among physicians would be regular screenings in the search of mental illnesses among them, which is characterized as a health policy [20] . In addition, meetings to approach working situations could contribute to decrease of suicidal thoughts [8] . Hence, a Norwegian study showed decrease of suicidal thoughts among male physicians in Norway during the last 10 years, due to the improvement of their working conditions, provided through health system reforms that were implemented in the last decade in such country [20] [36] . We understand that measures like these are important not only to medical professionals, but also to the general population, because the good condition of physicians health is also important to their patients [26] .
Conclusions
Therefore, this study intends to occupy an empty space in scientific knowledge, considering that the access to scientific and technical information is present as an essential characteristic for the development of health research and that the act of sharing the available resources in both analyzed databases presents common 
